Abstract: The Iowa Infant Feeding Attitude Scale (IIFAS) has been shown to have good psychometric properties for English-speaking populations, but it has not been validated among low-risk pregnant women in Spain. The aim of this study was to assess the reliability and validity of the translated version of the IIFAS in order to examine infant feeding attitudes in Spanish women with an uncomplicated pregnancy. Low-risk expectant women (n = 297) were recruited from eight primary public health care centres in Galicia (Spain). Questionnaires including both socio-demographic and breastfeeding characteristics and items about infant feeding were administered during the third trimester. Participants were contacted by telephone during the postpartum period to obtain information regarding their infant feeding status. Prediction validity and internal consistency were assessed. The translated IIFAS (69.76 ± 7.75), which had good psychometric properties (Cronbach's alpha = 0.785; area under the curve (AUC) of the receiver operating characteristic (ROC) curve = 0.841, CI 95% = 0.735-0.948), showed more positive attitudes towards breastfeeding than towards formula feeding, especially among mothers who intended to exclusively breastfeed. This scale was also useful for inferring the intent to breastfeed and duration of breastfeeding. This study provides evidence that the IIFAS is a reliable and valid tool for assessing infant feeding attitudes in Spanish women with an uncomplicated pregnancy.
Introduction
Breast milk is recognized worldwide as the optimal food for newborns as it confers substantial health advantages to both the child and the mother [1] . Exclusive breastfeeding for the first 6 months of life is recommended, with the gradual introduction of complementary foods and continuation of breastfeeding up to 2 years of age or beyond [2] . However, women in many countries do not follow these recommendations. In this respect, the most recent statistics in Spain show that the rates of Nutrients 2018, 10, 520 2 of 15 breastfeeding (exclusive and partial) are 72.4% at 6 weeks postpartum, 66.5% at 3 months postpartum and 47% at 6 months postpartum [3] .
Psychosocial factors, such as maternal attitudes about infant feeding, have been found to be better predictors of feeding methods compared to sociodemographic factors [4] . Chen and Chi [5] have shown that the maternal positive attitudes towards breastfeeding are associated with continued breastfeeding at the first postpartum month. Therefore, it is important to assess women's intentions in order to choose strategic approaches for increasing initiation and duration rates.
The Iowa Infant Feeding Attitude Scale (IIFAS), developed by De la Mora and Russell [6] , has been found to be a reliable and valid instrument to assess women's attitudes regarding infant feeding and to predict the choice of feeding methods and duration of breastfeeding in diverse populations and in a number of countries [4, . Furthermore, its use was supported by a systematic review [29] .
Tomas-Almarcha et al. [24] have recently translated and validated a Spanish version of IIFAS (Simplified Spanish) in expectant women recruited from hospitals in Eastern Spain. According to clinical practice guidelines in the Spanish National Health System [30] , the sample was constituted of high-risk pregnant women. Taking into account that breastfeeding behaviours depend on pregnancy complexity [31] , this Spanish version of IIFAS should also be validated in women with uncomplicated pregnancies.
This study aimed: (a) to describe the development and validation of a semantically and culturally appropriate Spanish version of the IIFAS among low-risk pregnant women in Spain; and (b) to examine infant feeding attitudes in this sample.
Materials and Methods

Subjects and Setting
The study was conducted between June 2014 and February 2016 in the Health Area of Ferrol, which is one of the 13 Galician Health Areas (2009-2013 average annual labours = 1231). This area has 22 primary public health care centres, 16 of which have a midwife service. These health care centres serve populations with different levels of socio-economic status and antenatal care provided by them is representative of antenatal care given to low-risk pregnant women in Galicia, which is an Autonomous Region of Spain with two official languages (Spanish and Galician).
A sample of 297 women with an uncomplicated pregnancy between 26 and 38 weeks of gestation were recruited from all primary public health care centres of this health area by midwives, who were willing to participate in the study. The sample size was determined considering a population of 1231 pregnant women (2009-2013 average annual labours), with an expected prevalence of exclusive breastfeeding at 6 months of 5%, with a 95% of confidence level and 3% of precision. The loss-to-follow-up rate was anticipated to be 15%.
Participants, who met the following inclusion criteria, were invited to participate in the study: (1) low-risk pregnant women attending childbirth education classes with the midwife in any of the centres previously mentioned; (2) they were able to read and write in Spanish or Galician and understood the survey directions and questions; (3) they were 18 years of age or older; and (4) they had a single pregnancy as determined by obstetricians. The participants recruited initially were excluded from the study if the pregnancy ended in either miscarriage or stillbirth or if breastfeeding data were unavailable at follow-up interviews at 6 weeks, 16 weeks and 6 months. Two midwives were trained in recruitment, procedures and interviewing. All eligible women were approached and recruited on the day they attended childbirth education classes (Scheme 1). No differences, in terms of sociodemographic characteristics, were found among them.
The study has been carried out in accordance with the Declaration of Helsinki and approved by the Comité Autonómico de Ética de la Investigación de Galicia (CAEIG) under the protocol number 2014/064. Likewise, all women gave written consent for participation in the study after being provided with adequate information about the purposes of the study.
Data Collection
Spanish or Galician questionnaires were delivered by hand to all eligible women at the end of a childbirth education class. If mothers were willing to participate in the study, they returned the enclosed questionnaire by post to the principal investigator.
The questionnaire consisted of two sections. The first section included data on participants' socio-demographic (age, nationality, level of education, occupation, marital status, parity and primary public health care centre) and breastfeeding characteristics (previous breastfeeding experience and infant feeding intention). The second one assessed women's infant feeding attitudes using the IIFAS (Table A1) . IIFAS-t (IIFAS translated) was the terminology used to refer to both versions of IIFAS [Spanish version (IIFAS-S) and Galician one (IIFAS-G)]. IIFAS consists of 17 items that are scored on a 5-point Likert scale, which ranges from 1 (strongly disagree) to 5 (strongly agree). Eight of the items are worded in a favourable manner towards breastfeeding, while the remaining 9 are favourable towards formula-feeding. Items favouring formula-feeding are reverse-scored (i.e., 1 = 5, 2 = 4, 4 = 2 and 5 = 1), and a total of attitude score is computed via an The study has been carried out in accordance with the Declaration of Helsinki and approved by the Comité Autonómico de Ética de la Investigación de Galicia (CAEIG) under the protocol number 2014/064. Likewise, all women gave written consent for participation in the study after being provided with adequate information about the purposes of the study.
The questionnaire consisted of two sections. The first section included data on participants' socio-demographic (age, nationality, level of education, occupation, marital status, parity and primary public health care centre) and breastfeeding characteristics (previous breastfeeding experience and infant feeding intention). The second one assessed women's infant feeding attitudes using the IIFAS (Table A1) . IIFAS-t (IIFAS translated) was the terminology used to refer to both versions of IIFAS [Spanish version (IIFAS-S) and Galician one (IIFAS-G)]. IIFAS consists of 17 items that are scored on a 5-point Likert scale, which ranges from 1 (strongly disagree) to 5 (strongly agree). Eight of the items are worded in a favourable manner towards breastfeeding, while the remaining 9 are favourable Nutrients 2018, 10, 520 4 of 15 towards formula-feeding. Items favouring formula-feeding are reverse-scored (i.e., 1 = 5, 2 = 4, 4 = 2 and 5 = 1), and a total of attitude score is computed via an equally weighted sum of responses to the individual items. The total attitude scores range from 17 (indicating positive bottle-feeding attitudes) to 85 (reflecting positive breastfeeding attitudes) [6] . Total scores are grouped into the following three categories: (1) positive towards breastfeeding (70-85); (2) neutral (49-69); and (3) positive towards formula feeding [27] .
To follow up on infant feeding status, participants were phoned at 6 weeks, 16 weeks and 6 months postpartum. The women were asked how they were feeding their baby at home and their method of feeding was classified as: exclusive breastfeeding or non-exclusive breastfeeding (partial breastfeeding or formula feeding).
Development and Clinical Validation of the Spanish Version of the IIFAS (IIFAS-S)
The translation and validation of the IIFAS for use in Spain were authorized by the author of the original instrument, Dr. De La Mora.
Development of the Spanish Version of the IIFAS (IIFAS-S)
The cross-cultural adaptation process followed the steps outlined by Beaton et al. [32] . The method developed by Sperber et al. [33] was used for establishing semantic equivalence and validating the translated instrument. Each item in the original and back-translated versions was ranked in terms of comparability of language and similarity of interpretability. Likert scales ranging from 1 (extremely comparable/extremely similar) to 7 (not at all comparable/not at all similar) were used for ranking by participants, who were fluent in English. Any mean score >3 required a formal review of the translation. After several minor changes, the Spanish translation was deemed to be semantically equivalent to the original version. A pilot study was conducted with 22 pregnant women to test the comprehensibility and legibility of the IIFAS-S. No problem of comprehension was detected by participants, so no item was changed.
Clinical Validation of the Spanish Version of the IIFAS (IIFAS-S)
After translation and adaptation, statistical analyses were performed to evaluate the psychometric properties of the translated instrument, with a focus on its clinical validity, which is namely its ability to assess what it was designed to measure [32] . We analysed cross-sectional data collected during the prenatal and postpartum period to determine the reliability and validity of the IIFAS-S in a population of low-risk pregnant Spanish women in terms of breastfeeding intention and duration. Participants were asked in the questionnaire (prenatal period) and by phone (postpartum period): "How will you feed your new baby?" and "How have you fed your new baby?". The response variables were "I have decided to exclusively breastfeed" and "I have decided to (fully or partially) formula feed". For the purpose of analysis, when the answer during prenatal period was "I have not decided it yet", as the input was no intention to breastfeed. These variables served as the testing variables (dependent variables) in our current study for the validation of the IIFAS-S [26] .
Statistical Methods
The IBM Statistical package for Social Sciences, Version 20.0 (SPSS for Windows, SPSS Inc., Madrid, Spain) was used to analyse the data. p values < 0.05 were considered to be significant.
Descriptive Analysis
Records with >50% missing variables were removed (n = 2). Missing values were assumed to be missing at random and were used as inputs using a regression estimate of the missing value based on all observations. Descriptive statistics and cross-tabulations were employed to summarize the characteristics of the sample and each item in the IIFAS-t.
The Chi-square test was used to compare categorical variables (socio-demographic and breastfeeding characteristics).
Attitudes towards Breastfeeding
The Chi-square test was used to: (i) assess how the IIFAS-t total score relates to socio-demographic factors; and (ii) assess the differences in mothers' infant-feeding attitudes in relation to feeding intention (exclusively breastfeed/not exclusively breastfeed [fully or partially formula feed]) and breastfeeding duration (exclusively breastfeed/not exclusively breastfeed [fully or partially formula feed] at 6 weeks, 16 weeks and 6 months). Furthermore, bivariate logistic regression was used to determine the relationship between the socio-demographic factors and the positive attitude towards breastfeeding.
Psychometric Analysis
The corrected item total correlation, the Cronbach's alpha coefficient (α*) if the item is deleted and the overall Cronbach's alpha coefficient (α) were calculated to evaluate the reliability of the total IIFAS-S in the study sample of low-risk expectant women. The validity of the total IIFAS-S score was examined using the receiver operating characteristic (ROC) curve. The area under the graph (0.841 mean with a 95% confidence interval (CI) of 0.735-0.948) was assessed for its sensitivity and specificity of the total IIFAS-S score in predicting intent to breastfeed.
Finally, the predictive validity was determined by examining the association between: (i) the IIFAS-S score during pregnancy and intention of exclusive breastfeeding; and (ii) the IIFAS-S score during pregnancy and duration of exclusive breastfeeding at 6 weeks, 16 weeks and 6 months postpartum. It was analysed by Chi-square tests and bivariate logistic regression.
Results
Sample Description
In total, 297 women were eligible to participate and 220 completed the questionnaire (response rate of 75%). Of those that filled the questionnaire, 122 filled in the Spanish questionnaire and 98 filled in the Galician one. Socio-demographic and breastfeeding characteristics of the population enrolled were compared according to the language (Table 1 ). There were no significant differences for the characteristics measured between 2 groups (p > 0.05). The majority of women were 18-34 years of age, Spanish and married. One-third of the women had completed secondary education with 43.6% having studied at university. Most of the women had a paid job (71.8%). From the 220 women, 22.3% of women were multiparous. Most of the women (89.8%) had breastfed previously, consisting of 20.0% of the total subject group. Statistical differences were not noted between women who filled in the Spanish questionnaire and the Galician one (Chi square; * p < 0.05). a Portuguese (n = 1), Romanian, Colombian (n = 3), Polish (n = 1), Peruvian (n = 1); b Portuguese (n = 1); c Calculated among those who had previous children.
Attitudes towards Breastfeeding
The IIFAS summary scores had normal distributions, which was assessed by Kolmogorov-Smirnov test (p > 0.05, data not shown) and normality statistics (Table A2) . Table 2 shows the women's attitudes towards breastfeeding using IIFAS-t. The average score of the IIFAS-t (mean ± standard deviation) was 69.76 ± 7.75. The items with the lowest and highest scores were 17 and 16, respectively. a Participants (n = 216) were asked how they agreed with each statement of a 5-point Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). In turn, these scores were grouped into the following three categories: disagree/positive towards formula feeding (scores 1 and 2), neutral (score 3) and agree/positive towards breastfeeding (scores 4 and 5). b This was reversed when calculating the score. Abbreviations: M = means; and SD = standard deviations.
Infant-Feeding Attitudes and Demographic Factors
Women who were multiparous had higher IIFAS-t scores, indicating more favourable attitudes towards breastfeeding. On the contrary, there were no differences in regard to marital status, age, education level and occupation (Table 3) . Likewise, when bivariate logistic regression was undertaken with the positive attitude towards breastfeeding set as the dependent variable, the results showed that IIFAS-t total scores ≥70 were more likely among women who were multiparous (adjusted OR = 2.653, 95% CI = 1.172-5.988). 
Validity
Predictive Validity Prediction of breastfeeding intention
The majority of participants intended to exclusively breastfeed (90%), while 9.6% intended to formula-feed or to partially breastfeed (Table 1 ). There were significant differences (p = 0.000) in total IIFAS scores between women who intended to exclusively breastfeed (70.75 ± 6.97) and those who did not (59.90 ± 7.70). In general, the higher scores on all 17 items individually showed a positive association with intention to breastfeed, although they were not statistically significant in all cases (Table 4) . Mean difference for individual IIFAS-S items and total scores by intent to breastfeed were estimated. a The name of the items can be found in Tables 2 and A1 . b Sample size, n = 216. c This was reversed when calculating the score.
In order to assess the validity of the IIFAS-S in predicting the intention of breastfeeding, the area under the curve (AUC) for the ROC curve was analysed ( Figure A1 ) and it was found to be 0.841 (CI 95% = 0.735-0.948). Therefore, we can state that the IIFAS-S is valid in predicting breastfeeding intent in low-risk Spanish pregnant women.
Prediction of breastfeeding duration
Out of 113 women, 63 (55.8%) continued with exclusive breastfeeding at 6 weeks, 50 (44.2%) at 16 weeks and 25 (22.1%) at 6 months. There were significant differences in total IIFAS scores between women with exclusive breastfeeding at 6 weeks (71.10 ± 6.87), 16 weeks (71.50 ± 7.12) or 6 months (72.17 ± 6.47) compared to those with non-exclusive breastfeeding (partial or no breastfeeding) (66.92 ± 8.74 at 6 weeks, 67.52 ± 8.08 at 16 weeks and 67.79 ± 8.22 at 6 months; Table 5 ). Table 5 . Assessment of validity of IIFAS-S total scores by duration of breastfeeding. The relationship between the duration of breastfeeding and the IIFAS total scores was examined. IIFAS total score was significantly associated with exclusive breastfeeding at 6 and 12 weeks and 6 months postpartum. Participants were asked how they agreed with each statement of a 5-point Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). In turn, these scores were grouped into the following three categories: disagree/positive towards formula feeding (scores 1 and 2), neutral (score 3) and agree/positive towards breastfeeding (scores 4 and 5). Mean difference for total scores by duration of breastfeeding were estimated. a Sample size, n = 113.
Exclusively Breastfeed
The duration of exclusive breastfeeding was higher among women who intended to exclusively breastfeed (Table 6 ). When bivariate logistic regression was undertaken with the duration of breastfeeding set as the dependent variable, the results showed that exclusive breastfeeding was more likely among mothers, who had previous breastfeeding experience at 6 
Internal Consistency Reliability
The Cronbach's alpha of the IIFAS-S questionnaire was α = 0.785. The psychometric data for the assessment of the reliability and internal consistency of the IIFAS items are shown in Table A3 . The corrected item total correlations were all positive in the range of 0.127-0.588 for the Spanish sample. Likewise, the Cronbach's α* for each item deleted remained above 0.76, demonstrating the reliable use of the IIFAS in the low-risk prenatal population of Spain.
Discussion and Conclusions
To our knowledge, this is the first longitudinal study to describe the development and psychometric properties of the extended version of the IIFAS-S and its use in predicting the breastfeeding intention and duration in a sample of Spanish woman with an uncomplicated pregnancy. These data provide evidence that this version of the IIFAS is a reliable and valid tool to understand infant feeding practises in low-risk expectant Spanish mothers. In this way, the IIFAS showed more positive attitudes towards breastfeeding than towards formula feeding.
The IIFAS-S had reasonable reliability and validity. The Cronbach's alpha in the present study falls into Devellis's [34] "respectable" range, indicating acceptable reliability. This is comparable to values observed in other studies with samples of expectant mothers (α = 0.66-0.87) [4, 18, 22, 24, 26] , except for the study carried out by Wallis et al. [27] where α = 0.50. Furthermore, the reliability of the instrument is strengthened by the normality of the distributions [35] (Table A2) . On the other hand, in relation to the validity, the finding that women who expressed the intention to breastfeed exclusively during prenatal period had a more positive attitude towards breastfeeding than the women who did not express this intention supports the construct validity of the scale.
Recently, the need to explore item reduction for the Spanish version of the IIFAS has been suggested [24] . It would have been interesting to have evaluated the psychometric equivalence between the complete and short versions, because sometimes incomplete equivalences are discovered too late [36] . Likewise, the reliability and validity of short versions of scales have been questioned [37, 38] . In our study, statistics on the psychometric properties do not maintain this need (α = 0.785, item-total correlations higher than 0.30, ...) and thus, the IIFAS-S is ready to be used in studies assessing maternal infant feeding attitudes in low-risk expectant Spanish mothers.
The association of the IIFAS total score with socio-demographic factors has been previously studied [12, 19, 22] . However, up to now, no research has observed different IIFAS scores according to parity. Although more information is needed, we suggest that the higher scores observed among multiparous women may be due to these women having received more information and having had more time to think about feeding methods due to their previous experience with other pregnancies.
In the present study, we have observed a more positive maternal attitude towards breastfeeding than that observed in two previous studies carried out by Scott et al. [39] and Tomas-Almarcha et al. [24] in a sample of Spanish women. In principle, this is particularly striking considering that the latter recruited a convenience sample from hospitals, which were implementing strategies to improve breastfeeding practices or were Baby-Friendly hospitals. Although it is not possible to know this for certain, this divergence of results could be due to differences in the translation and/or sample characteristics.
In relation to mean item responses (Table 2) , the following aspects must be highlighted: (1) there is an inconsistency between the items 5 and 10, which might be explained by the common Spanish culture belief that "gaining weight and being fat means prosperity"; (2) the high mean score of the item 8 might mean the approval of women's rights to breastfeed in public, although this perception does not reflect the opinion of all the population (e.g., ≥45 years) [40] ; (3) the low mean score of the item 17 indicates that more information is required about the compatibility of breastfeeding and occasional consumption of alcohol [41] ; and (4) the high mean score of the item 6 might reflect the support that Spanish mothers receive for breastfeeding in the workplace [42] , despite most of the women considering it to be insufficient for continuing exclusive breastfeeding on demand for 6 months [43] . In this respect, the prevalence of breastfeeding (exclusive or partial) observed in the present study (82.84% at 6 weeks, 70.1% at 16 weeks, 57.35% at 6 months) in comparison to the prevalence that was reported in our country 4 years ago [3] seems to support this idea.
According to the predictive validity of the IIFAS-S, it could be used by primary health-care professionals in order to understand general attitudes, to pinpoint specific attitudes or gaps in knowledge and to identify women slightly receptive to breastfeeding. This information could contribute to both the design of breastfeeding promotional interventions (e.g., programs, campaigns) and policies that specifically target relevant issues where the infant-feeding attitudes of mothers are poor and the evaluation of these interventions/policies once they are implemented (pre-/post-test tool).
Our study included several limitations. First, the majority of participants were not unemployed, so probably this sample would not have budget concerns. Second, we have studied a clinic sample, which might represent a group that is more compliant and better informed about infant feeding methods than a random sample. Likewise, the context of the research might have primed participants to give what they perceived to be socially desirable answers, especially in the questions of items 6 and 8. In order to reduce this bias, all respondents were assured that their participation would not affect their health care and the information provided would be held in confidence. Third, as participants filled in questionnaires themselves, there may be some self-report bias. Because of these limitations, additional studies are needed to determine if the results from our study can be generalized to low-risk expectant Spanish women with other characteristics (e.g., women who live in big cities and those who are socioeconomically disadvantaged).
Our research provides evidence that the IIFAS is a reliable and valid tool for assessing infant feeding attitudes in Spanish women with an uncomplicated pregnancy. This suggests that the Spanish version could contribute to both the design and evaluation of breastfeeding promotional interventions and policies by primary health-care professionals. Appendix D Table A3 . Evaluation of reliability and internal consistency of the total IIFAS-S score (n = 118). Appendix D Table A3 . Evaluation of reliability and internal consistency of the total IIFAS-S score (n = 118). 
Appendix C
IIFAS-S
Mean 69.34 Median 70.00 SE 7.82 Skewness -0.62 Kurtosis 0.33
Item
